The impulse defined as the product of the electric current and the duration of the electric current, and the momentum defined as the product of the mass and the velocity of a splashed particle were calculated from the observed data. Fromthe linear relation found between the impulse and the momentum, the efficiency in which electromagnetic energy was transformed into the kinetic energy for splashing a particle was evaluated.
Introduction
In the conventional atomization processes prevailing in metal powder production, kinetic energy as the gas or liquid impingementand disk rotation has beenemployed for the atomization of molten metals.1~4) However, the kinetic energy always accompanies the uncotrollable fractors which tend to widen the size distribution and prevent the obtainment of uniform shaped particles Table l. 4.
Results
The function of the delay time controller to control the electric current and electric voltage is schematically shown in Fig. 3 On the other hand, Fig. 4 100~. Relationship between cumulative mass and particle diameter. (4) can be adopted as the fundamental equation for controlling the particle size. Figure 9 showsthe relationship betweenthe cumulative mass and the particle diameter. Theseexperimental data adopted in Fig. 9 where each key shows a parameter indicating the distnace betweenthe nozzle and electrode, l, were obtalned under the condition satisfying Eq. (4) . It is found that the particle size distribution is so sharp that this atomization process is expected to be a useful device to control the particle size.
The electromagnetic energy conversion efficiency is On the other hand, the period for being able to apply electric current decreases with increase in the electric current. Substituting these experimental data into Eq.
(5), the impulse and the momentum of particle are claculated. Figure 11 showsthe relationship The particle size depends on the contacting condition between molten metal and electrode and the controlling variables are the nozzle diameter, the distance between the nozzle and electrode, the delay time of imposed current and the flow rate of molten metal. (2) The particle sizes obtained by this process are narrowly distributied. The impulse of the molten metal has an upper limit so that the horizontal reaching distance of a splashed particle is bounded. (4) The electromagnetic energy is almost totally converted into the kinetic energy of splashed particles.
